Growth was studied with the aid of back calculations, while Lagler's method was applied to following the length -weight relationship. Investigations on feeding of the Szczecin Firth Aspius aspius were restricted to food composition and occurrence frequency of the food items. Additionally, growth and feeding of the Szczecin Firth Aspius aspius were compa red to those of the species occurring in other water bodies.
INTRODUCTION
Aspius aspius (L.) is not a particularly common fish species in. Polish waters. It most often unhabits the central sections of large rivers and also is a part of ichthyofauna of the firths. Owing to its limited distribution and economical importance, the investigators' attention was seldom focused on it. A review of the literature indicates only the river Vistula Aspius aspius to be relatively well-known (Pliszka et al.. 1951; Backiel, 1964b; Horoszewicz, 1964) . The Szczecin Firth A. asp{us has not so far enjoyed any greater attention being paid to it.
Of the cyprinid fishes occurring in Pc land, A. aspius -disregarding carp -is the one of the quickest growth (Backiel, 1964a) . However, due to its bony and not very tasteful flesh, the spec,�s is not particularly sought by fisherm6n and consumers; only the anglers recognize it as a valuable and a tractive object of their activities.
The present paper is aimed at gaining a closer insight into some elements of biology of the Szczecin Firth A. aspius, particular attention being concentrated upon the growth rate and feeding as well as on its role and economic importance in this water body.
MATERIAL AND METHODS OF STUDY
The materials to be studied were collected in 1972 and 1974-1975 from the Szczecin Firth, mainly from draw net catches, little use being made of the hoop net catches.
Characteristics of the material collected Number of measured and weighed fishes Number of fishes yielding scales Number of fishes yielding alimentary canals Length range of fishes examined Weight range of fishes examined Age Table 1   233  233  154  25-71 cm  256-6000 g In-XVI
The fishes comprising a sample were measured (Lt.) to the nearest 0.1 cm and weighed (I g accuracy). Annual increments on 5-6 scales were determined using a measuring microscope. More detailed data are given in Table 1 .
Alimentary cannals collected were preserved in 4% formalin, their contents were examined under a binocular microscope. The food composition was determined mainly from scales, pharyngeal bones (ossa pharyngealia inferiora), and preopercular bones (praeopercula) found. The studies on the A. aspius feeding were. restricted only to determining the quantitative composition of food and occurrence frequency of food items.
A scale radius -body length relationship in A. aspius was studied using a regression method. Growth rate was back-calculated (no corrections) and also the von Bertalanffy method was applied. A length -weight relationship for Aspius aspius was determined with a method suggested by Lagler (1956) .
The catches of Aspius aspius obtained during the last decade (1965) (1966) (1967) (1968) (1969) (1970) (1971) (1972) (1973) (1974) (1975) were summarized basing on the statistical data supplied by the Szczecin Maritime Bureau.
RESULTS OF STUDIES
Catches. Aspius aspius plays no significant role in the Polish inland fishery, which is indicated by catches recorded within 1965-1974 as well as by the percentage contribution to the total catch, amounting to 0.79% in 1965 and decreasing to 0.14% in 1974 (Table 2) . 
�
During the last decade the absolute catches of Aspius aspius obtained from the Firth were fluctuating, but simultaneously they showed a clearly decreasing tendency as far as their contribution to the total catch was concerned. Since the German statistics place A. aspius jointly with other fish species rather than treating it separately, it is impossible to state the absolute amounts of catches obtained from this water body. In the Firth catches A. aspius is regarded as a by-catch, while the species significance definitely increases in the Vistula between San and Narew, where it contributed 4% of the commercial catch in the years 19 5 6-1957 (Horoszewicz, 1964) .
Aspius aspius of the Szczecin Firth is exploited unevenly throughout the year; the least amounts are obtained in winter, a slight increase being noted in late spring (AprilMay) and the largest catches with an August maximum from July to November (Fig. 1) .
Fish length and age. Assuming a 1 cm class interval, the materials examined were distributed among 42 length classes covering the range of 25-71 cm. The classes 33-42 cm were the most abundant ones, while some of the classes were non-existent altogether.
The age of fish examined ranged from 3 to 16 years (Table 3 ). The table shows a predomination of 4 year-old individuals in the Szczecin Firth catches ( 41.2 %), followed by tl;le 5-and 3-year-old ones (1�.8 and 13.8%, respectively). Since the fishes are caught by gear of a certain mesh size, no younger age group is represented.
According to Backiel (1964b) , 4-, 5-and 6-year-old fishes are caught most often in Vistula. In the river Ural, the Aspius aspius stock is dominated by the 4-year-old ones with a smaller contribution of the 5-year-old fishes in spring, while in autumn 3-year-ald males and 4-year-old females prevail (Berg, 1949) . Similar is the situation in the Lake Brailei (Rumania), where 3-and 4-year-old fishes are most· common in catches (Paradopol, 1958) .
Scale radius -body length relationship. The relationship was followed using the Rosa Lee -modified Dahl-Lea method. The value of ,,c" was determined from the regression The regression equation, when brought to the form of y = ax + b, is thus:
The scale radius -body length relationship is presented in Fig. 2 . The relationship can be regarded as proportional, since the straight line representing it crosses the y-axis close to the origin. The correction factor ,,c", due to its low value, was omitted when back-caiculating the fish length, which was further supported by a l;>etter opportunity to compare the results obtained here to those given by other workers. It shpuld be noted that the other authors (Backiel, 1964b; Puskin, 1968 ) also made their back calculations following the straightforward proportion without applying any correction fa ctors.
Growth rate. Using the data derived from back calculations on scales (Dahl-Lea method), the growth rate of fish examined was computed with an aid of the von Bertalanffy equation, the parameters of which were as follows: (Table 4) . Starting with the third year, the increments decrease down to the minimum in the last years of life (Fig. 3 ). Since our own observations as well as those by other authors (Backiel, 1964b; Puskin, 1968) showed the difference between growth rates of females and males not to exceed 1 cm, the idea of analyzing the two sexes separately was rejected. Length and weight of fish body. The Szczecin Firth Aspius aspius length -weight relationship was calculated from the formula:
W=k·e where W = total weight of fish (g), L = body length (cm), k and n are coefficients. Using the least square method, k and n were calculated from the formula given by Lagler (1956) to result: k = 0.01061 n = 3.1227
Having applied these values to the formula, the Aspius aspius length -weight relationship was expressed by the following equation:
Theoretical weights for each length class of Aspius as p ius were calculated and presented on a graph (Fig. 4) . The results of direct measurements are also included in the graph. The body length values derived from the von Bertalanffy equation were utilized in the com p utations.
The data comprised in Table 5 indicate the hi,ghest weight increments in the Szczecin Firth Aspius aspius to be maintained until the seventh year of life, the following years showing gradual decreases in the increments. Feeding. I 54 alimentary canals were collected for studies on the Szczecin Firth A. aspius feeding. The filled: empty canals ratio was 78:76. i.e., there were 50.6% of filled guts and 49.4% of empty ones. Similar were the results obtained by Horoszewicz (1964) for the river Vistula A. aspius, where 40% of the guts were filled and 60% empty. Table 6 presents the percentage composition of filled and empty guts in samples collected in various months of the year. Table 6 show that no-feeding occurred in February. In March some fishes ( 48.6%) started to feed, this being indicated by their filled alimentary canals. The highest amount (92.9%) of filled canals was found in August. Most fishes ( 57 .9%) ceased to feed in November, their number increasing (90%) in December.
The figures given in
The food composition of Aspius aspius was investigated by the occurrence frequency expressed as a percentage of all the filled guts. Aspius aspius in the Szczecin Firth feeds exclusively on fish; no other items were found in food. The dominant species in the food is smelt reaching a 49% frequency occurrence. The next places are occupied by roach (32.l %), stickleback (25 .6%), perch, bleak, and ruff (Table 7) . Table 7 bleak ruff 5 1 6.4 1.3 Table 8 bleak ruff
Additionally, some seasonal changes were observed in feeding of the Szczecin Firth Aspius aspius. While the food is more diversified in summer (August), in the remaining months (November -March) the fish has to rely almost exclusively on smelt (Table 8 ).
An increase in abundance of Aspius aspius of the Goslawice-Slesin range lakes indicates that the species.is of warm-water nature (Frieske, 1972) , its activity and feeding intensity increasing with water temperature (Pullin, 1968) . Therefore the broadest food spectrum is observed in summer (Table 8) . During this season the f ood most frequently contains roach (48.1%), then stickleback (36.5%), smelt (23.1%), perch (17.3%), bleak (9.6%), and ruff (1.9%). In November and December, A. aspius consumed exclusively smelt (Table 8 ). In March smelt was found in every gut examined, ruff being spotted only in one of them.
The food composition of Aspius aspius in an evidence of a typically predatory feeding habits of the species. Its uptake of fish species of negligible value, rather abundant in the Szczecin Firth, partially controls their occurrence. Only _a very numerous stock of A. aspius could hamper the development of pikeperch, for which smelt is also a main food component in the Szczecin Firth (Wiktor, 1954) .
DISCUSSION OF RESULTS
When comparing the food compositioµ of Aspius aspius from various water bodies, some Glifferences in feeding become obvious. Insofar as smelt is the most frequent food item for A. aspius from the Szczecin Firth, roach and stickleback following in irder of importance, bleak predominates in food of A. aspius from other water bodies. For example, in the Vistula A. aspius food, bleak prevails, Gobio gobio (L.), Leuciscus cephalus (L.), and Chondrostoma nasus (L.) supplementing the diet (Horoszewicz, 1964) .
In the Kama reservoir bleak is also the basic food component, while in the delta of Volga additionally, apart from bleak, Leucaspius delineatus (Heck.) and other small fish are found as well (Puskin, 1968) .
Plant remains in stomachs were found by Pliszka et al. (1951 ) , while Kasztanis (197 5) observed insects fallen upon the water surface to be consumed. Insofar as the Szczecin Firth A. aspius alimentary canals contained only six fish species, Horoszewicz (1964) found 11 in, for instance, A. aspius from the river Vistula. Such narrow food spectrum as that found in the Firth A. aspius presumably results from different environmental conditions, and also is related to a greater availability of smelt. Only in summer, when a considerable dispersal of smelt takes place (Kraczkiewicz, 1969) , A. aspius consumes other fish species'.
A general principle states that the greater spread of sizes of prey available to a given predator, the greater the number of species comprising its diet (Horoszewicz, 1964) . Aspius aspius, when compared to pike and pikeperch, displays greatly limited abilities of consuming larger prey. Thus most often it feeds on small fish, regardless of its own size (Backiel, 1964b) . Only seldom fish longer than 8 cm are consumed. The largest prey found in the· course of the studies presented was a perch individual of 7 cm length, the remaining diet items measuring less.
Food competition between Aspius aspius and pikeperch, the latter also relying mainly on smelt (Kraczkiewicz, 1969) , seems to be negligible, as the first makes up only 0.14% of commercial catch. In the central Vistula A. aspius contributes more to the catch. In Backiel' s opinion (19 64b ) , the population of Aspius aspius in Vistula should not be exposed to limiting efforts of man in spite of a certain convergence in the diet with pikeperch, since the habitats of the two species are different.
The growth rate of A. aspius from the Szczecin Firth, as compared to other water bodies, is regarded as good. Only in the rivers Ilmen, Don, Ural, Ammer, and Chiemse, as well as in the Tienski and Szapsugski reservoirs, do the fishes grow faster, the growth rate being lower in the remaining water bodi"es.
The fish populations in the Szczecin Firth show, in general, very good growth rates and delayed sexual maturation (P�czalska, 1972 ). An abundant food basis, viz .. numerous stocks of smelt and bleak, creates very advantageous conJitions for the development of predators (Wiktor, 1960) . Among the other factors, the ones mentioned could possibly account for a remarkably long age of Aspius aspius in the Firth.
The representatives of every age class within the range of 3-16 years were found in the material studied. The oldest mentioned in the available literature fishes were those from the river Kama, reaching 11 years of life (Puskin, 1968) . In the Szczecin Firth, only pikeperch (Kraczkiewicz, 1969) , pike (Wiktor and Zukowski, 1962) , and lavaret (P�czalska, 1962) show better growth rates than A. aspius. Weight increments observed in Aspius aspius of the Firth are also good in comparison to other water bodies, particularly so in older age groups. A particular increase is observed up to the seventh year of life, during which time the increments are larger than those recorded in the Vistula A. aspius showing a significant growth till the ninth year (Backiel, 1964b ) . In spite of larger weight increments in the ninth year of life of the Vistula A. aspius, its overal weight is smaller. A faster growth of weight is seen only in A. aspius from the lake Ilmen and Ural rivers (until the fifth year) and Don (until the third year) as well as in the Lake Langen Aspius aspius in the first year of life (Bauch, 1963) .
CONCLUSIONS
The studies described allow the following conclusions to be drawn: 1. A decreasing tendency is found in Aspius aspius catches in the Szczecin Firth during the last ten years. 2. 4-,5-,and 3-year-old Aspius aspius individuals were most numerous in commercial catches, the percentages contributed amounting to 41.2, 19 .7, and 13 .8, respectively. 3. Individuals belonging to the length classes (Lt.) from 33 to 42 cm, making up 54.5% of the material, were found most frequently in catches. 4. The Szczecin Firth Aspius aspius is a long-lived species; the oldest individuals' age reaches 16 years.
5. The growth rate of·the Szczecin Firth Aspius aspius is high. Length increments are largest in the second year of life and then decrease. 6. Weight increments increase till the seventh year of life, being still farily large until the eleventh year and decreasing thereafter. 7. The most frequent items in the Szczecin Firth Aspius aspius diet were: smelt, roach, stickleback, perch, bleak, and ruff. 8. The greatest diversity of food is observed in summer. In this season, Aspius aspius fed most often on roach, smelt, and stickleback. Smelt prevailed in food over the remaining seasons of the year.
